Comparison of mode of activation of guanosine 3':5'-monophosphate-dependent and adenosine 3':5'-monophosphate-dependent protein kinases from silkworm.
Guanosine 3':5'-monophosphate (cyclic GMP)-dependent protein kinase (protein kinase G) partially purified from silkworm pupae was selectively activated by cyclic GMP at lower concentrations. Nevertheless, the enzyme seemed to differ from adenosine 3':5'-monophosphate-dependent protein kinase (protein kinase A) with respect to the mode of response to cyclic nucleotides. The catalytic activity and cyclic GMP-binding activity were not dissociated by cyclic GMP in a manner similar to that described for protein kinase A. The enzyme was not inhibited by regulatory subunit of protein kinase A nor by protein inhibitor. A sulfhydryl compound such as 2-mercaptoethanol or glutathione was essential for the activation by cyclic GMP, and an extraordinary high concentration of either Mg2+ (100 mM) or Mn2+ (25 mM) was needed for maximal stimulation by cyclic GMP. A polyamine such as spermine, spermidine, or putrescine could substitute partly for the cation. Kinetic analysis indicated that Km for ATP was decreased whereas Ka for cyclic GMP was increased significantly at high concentrations of the cation. The effect of the cation to decrease Km for ATP was not evident in the absence of a sulfhydryl compound. These characteristics of protein kinase G described above were not observed for protein kinase A which was obtained from the same organism.